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OF DELAWARE
STEAM

Application filed June 23,

My invention relates to steam plants and

more particularly to plants wherein there is

a’ variable demand for steam and wherein

an aceumulator is utilized to even ocut the

g variations in demand in such a manner that

the boiler plant may be normally operated to
generate steam at a'constant rate.

Amongst the objects of my invention are:

To automatically regulate the supply of

10 combustion material to a boiler plant in

order to obtain a constant flow of steam from

the boiler plant irrespective of demand for

steam ; to automatically regulate combustion

in a boiler plant equipped with an accumu-

15 lator so that steam is normally supplied to

power . generating ‘apparatus at a .constant

rate; to automatically regulate combustion

in an accumulator plant so that power gener-

ating apparatus is made independent of fire-

26 room eontrol; to effect a proportionate regu-

lation of different factors of combustion in-

accordance with combustion conditions while
regulating combustion in response to steam
conditions in the plant; to regulate steam
g5 production in accordance with both pressura
and flow of steam ; and to modify combustion
regulation in accordance with accumulator
pressure in order to limit the condition of
charge or discharge of the accumulator.
Further objects of the invention will be
apparent as the description proceeds. ‘
Inthe accompanying drawings which illus-
trate some forms of my invention: Fig. 1
shows a steam plant embodying my invention
3 wherein supply of fuel to the boiler is regu-
lated in accordance with variations of flow,
variations of state of accumulation and vari-
ations in value of CO,; Fig. 2 shows a modi-
fied regulating arrangement; Fig. 3 shows
<2 another modification which is distinctive in
that it affords a control by flow independent-
ly of state of accumulation within certain
limits; Fig. 4 shows a modified regulation
relay arvrangement; and Iig. 5 shows still
<. ancther modified relay arrangement.
~In Tig. 1, 10 designates a steam generator

50

or boiler having a steam and water drum 12.

The boiler is shown as of the coil type but
may be of any construction. The heat absorb-
S ing section of the boiler is situated within a
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combustion chamber 14. Feed water is sup-

plied to the boiler through conduit 16 by
means of a pump 18. Flow through conduit
16 is controlled by a valve 20 operated in
response to movement of a float 22 situated in
drum 12, which float controls valve 20 in such
a mannér that a constant level of water is
maintained in the boiler. K

Combustion chamber 14 is supplied with o1l
by means of pump 24, through conduit 26
and nozzle 28. " Flow of oil through conduit
26 is controlled by a valve 30. Combustion
chamber-14 is supplied with air through duct
32 by means of blower 34. Flow of air
through duct 82 is controlled by damper 86.

Steam - genérated in boiler- 10 passes
through high pressure conduit 88 and, in the
arrangement §hown, passes normally through
conduit 42 and into and through motor 40
which is shown as a turbine driving an elec-
tric generator 44. Turbine 40 is a non-con-
densing back pressure turbine discharging
through back pressture connection 46 -into
conduit 48 from which a steam consumer
such as digestor 52 receives steam. - The sur-
plus of steam passing through connection 46
not consumed by the consumer or consumers
connected to conduit 48 passes through over-
flow valve 54 into condwit 56 and thence, as-
suming that valve 64 is closed, through con-
duit 58, and check valve 60 therein, into ac-
¢umulator. 50, the steam being discharged
into the: water space 62 of the accumulator
through . a suitable charging = apparatus.
Valve 64 is a reducing valve controlled by
changes of pressure in low pressure conduit

55
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66. If valve 54 is closed and valve 64 is open -

steam passes from the steam space 68 of the
accumulator through conduit 70 and check
valve 72 therein, through valve 64 and into
conduit 66 whence it passes to the consumers
taking steam from this conduit. “
Flow through conduit 42 is controlled by
an over-flow valve T4 which is operated by
variations of pressure in conduit 88 in such a
manner that 1f the. pressure rises in conduit
38 valve T4 is increased in flow opening and
permits more steam to flow through conduit
49 thus reducing the pressure in conduit 38.
Upon. decrease of pressure in conduit 38.
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valve T4 closes more or less and thereby
causes the pressure in conduit 38 to return to
that value from which it departed for effect-
ing the change of flow through conduit 42.
Over-flow valve T4 is a regulating valve and
may be made in various forms, the showing
n Tl" 1 being merely diagrammatic and
this t3 pe of valve being known to those
skilled in the art. Tn normal operation this
valve operates to maintain a constant or ap-
aproximetely constant pressure in conduit
38. This over-flow valve may, if desired,
be made a part of turbine 40. The turbine is
shown as equipped with a centrifugal gover-
nor 76 which 1s arranged to be normally in-
operative but, upon on increase of speed of
turbine 40 above a given normal value, to con-
trol flow through conduit 42 regardless of the
operation of the over-flow valve. Centrifu-
gal governor 76 is shown as operating a lever
78 carrying an abutment 80 which normally
is out of contact with an abutment 82 ar-
ranged in connection with a member 84,
shown as a piston which controls valve T4,
If the speed of the turbine increases above a
predetermined value abutments 80 and 82
can contact and the centrifugal governor
can operate the valve T4 to close the same.
Piston 84 which is acted upon on one side
by the pressure in conduit 38 acting through
tube 86, is acted upon, on the other side, by a
spring 88. Ob\*louslv various well-known
forms of pre-regulation may be applied to a
regulating valve serving in this manner.

A by-pass conduit 90 is provided between
conduits 38 and 48 which is controlled by an
over-flow valve 92 operated in response to
variations of pressure in conduit 38 but set
to come into operation and allow passage of
steam through conduit 90 at a pressure
somewhat hloher than the normal operating
pressure of valve 74 If the speed gover-
nor 76 should close valve 74 despite a rise of
pressure in conduit 38, valve 92 will open
and allow a passage of steam through con-
duit 90 and, 1f the steam consumptlon is less
than the steam supply, allow passage of
steam to the accumultor, while maintaining
a somewhat higher but constant pressure in
conduit 38 than that constant pressure which
would be maintained in conduit 38 by normal
operation of valve 74,

Valve 54 may be any type of over-flow
valve operating to maintain a constant pres-
sure in conduit 48. For purposes of ilins-
tration I have shown this regulating valve as
comprising a piston 94 acted upon, on one
side, by pressure of conduit 48 tr ansmitted
through tube 96 and, on the other side, by a
spring 98, the arrangement being such that
an increase of pressure in conduit 48 opens
valve 54.

Reference character 100 designates a relay
which is operated in response to changes of
rate of flow in conduit 88. As one arrange-
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ment for taking out flow impulses from con-
duit 38 and transmitting the same to the re-
', L have shown a Venturi meter or tube V

1nsuted in conduit 38 having a contracted
portion 102 to which is connected a tube 104
which transmits a value of pressure to one
side of diaphragm 106 in relay 100 which is
equivalent to static pressure in the wide por-
tion 108 of the Venturi meter reduced by the
velocity component produced by the con-
striction. A tube 110 connects the enlarged
portion of the Venturi meter with the other
side of diaphragm 106 and the difference in
pressure on the two sides of the diaphragm
15 a measure of flow through conduit 38.

Relay 100 controls valve 30 and damper 36.
Various forms of foree transmission for regu-
lation may be used for this purpose but I
prefer indirect transmission through the
agency of a liquid and have shown one ar-
rangement for effecting actuation in this man-
ner. 'This actuation comprises liquid con-
duits 112 and 114 which are supplied with
a liquid such as oil by means of a pump 116.
Pump 116 discharges into a conduit 118 from
which conduits 112 and 114 are branched
off. Xach of conduits 112 and 114 con-
tains a restriction 120 and 122 respectively
which, constrictions serve to cause changes
of pressure in conduits 112 and 114 upon
change of outflow of lquid into relay 100
through conduits 124 and 126 which are con-
nected to conduits 112 and 114 respectively.
Discharge of liquid into relay 100 from con-
duits 194 and 126 is controlled by means of
a bafling member 130 which is connected to
diaphragm 106. The arrangement is such
that an increase of velocity in conduits 38
causes a decrease of outflow through con-
duits 124 and 126 into relay 100. qumd
passes from relay 100 through conduits 132
and 134 into receptacle 136 from which pump
116 is supplied. Conduit 112 is connected to
a servo-motor chamber 138 which is on one
side of a piston 140, the other side of which
is acted upon by a spring 142. Parts 138,
140 and 142 are parts of a servo-motor for
the operation of valve 80 and are arranged so
that an increase of pressure in condmit 112
causcs a restriction of flow through valve 30.
Conduit 114 is connected to a servo-motor
chamber 144 formed on onc side of a piston
146, the other side of which is acted upon by a
spring 148, these parts constituting parts of
a servo-motor for the actuation of da ampetr
36. The arrangement is such that increase of
pressure in conduit 114 causes the closing of
damper 36.

The operation of the apparatus thus far
described is as follows

In this description of the operation of the
apparatus it will be assumed that diaphragm
106 is the only agency actuating baflling mem-
ber 130. It will be assumed that the two
springs 150 and 152 in housing 154, which is
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connected to dlaphra,om 156, are omitted.
The influence ‘of the adency employing
springs 150 and 152 Wlll be later described.
With the omission of these springs the ar-
rangement will be as shown in-Fig. 3. For
purposes of the present descuptmn 1t may be
assumed that springs 158 and 160 within
housing 162 at the left hand side of bafiling
member 130, as shown in Fig. 1, are so stiff
as to Tesist all movement. o
Assume now, for some reason or other, that
an Increase of rate of flow of stéam occurs in
conduit 38. ~The result of this increase of
flow will be a diminished pressure on the
left hand side of ‘diaphragm 106 with re-
spect to the pressure on the right hand side
of ‘the same.  This results in movemen’f of
diaphragm 106 to the left and a movement of

baflling member 130 to the left. A leftward

movement of baffling member 180 causes & re-
striction of outflow from conduits 124 and
126 into-relay 100.- This causes:a rise of
pressure in conduits 124, 126, 112 and 114.
The pressure then rises in chamber 138 and
the force of spring 142 is overcome and valve
30 is closed more ‘'or less whereby the supply
of’ fuel oil to combustion chamber 14 is di-

‘minished. At the same timeé. piston 146 is

nmioved to the right:due to increase ofpres-
sure in chamber 144 and damper:36 is'closed
to a greater or less extent as a result of ‘which
less air passes t0 combustion cnamber 14,
Asa result of decrease of fuel oil and -air to
the combustion’ chamber, the rate of genersa-
tion of steam in boiler 10 is diminished and
the rate of flow of steam through conduit
88 is diminished. -The regulation so far de-

“scribed therefore tends to maintain a con-

stant rate of flow in conduit 38.

Although: the:"above described armnoe-
ment for mamtmmntr constant flow in con-
duit 38 may be-used alone it is prefened to
have this regulation mocuﬁed by “a factor
having a relation to the state of charge of
the accumulator This may be performed n
various ways. I prefer to utilize the pres-

-sure in the accumulator as the factor for

modifying the flow control mechanism here-
inbefore described and, to this efid, pres-
sure variations in'the accumulator are trans-
mitted through tube 164 and act upon dia-
phragm 156. Fu’st I will explain the modi-
fication shown in Fig. 8 which is the same
as-that of Fig: 1 except for the omission of
springs. 150 and 152. Within housing 154
is a double acting -abutment 166 Wmcn. is
adapted to be contacted by one-side-of hous-
ing 154 for one direction of movement and by
the other side of housing 154 for the oppo-
site direction of movement. So long as the
pressure in the accumulator varies Between
certain limits, housing 154 will not contact
with abutment 166 and since abutment 168
is connected to baffling member 130, w111 not
affect the regulation.

‘mechanism thus operates to

'moved to the right, as shown in Figs. 1 a

3

The pressure in the accumulator s a func-
tion of the state of charge of the accumulator.
If the pressure is high, it is an indication
that the heat reserve of the plant is high and
less steam should be generated. Conversely,
if the pressure in the accumulator is low, 1t
indicates that the heat reserve of the plant is
low and that steam should be generated at
greater than the usual rate.  With the ar-
rangement herein described the relay 100 au-
tomatically takes care of this change of rate
of steam generation so thata perfect héat bal-
ance is maintained in the- plant. So‘long as
the pressuré in- the accumulator remains
within given limits there is no effect upon
the flow s control regulating mechanism.
Should the pressure rise to a hwh value, dia-
phragm 156 is flexed to the lelt, as shown,
against the opposed action of spring 168 to
such an extent that the right end side of hous-
ing 154 contacts abut-ment 166 and moves
bafiling member 130-to the left regardless of
the tendency of the flow control mechanism
to maintain the bafling member in a given
position or to move it to the right. To ac-
complish this purpose the mech nism trans-
mitting the steam pressuxe in the accumula-
tor should be of greater strength than the flow
control mechanism and it is for this purpose
that springs 1588 and 160 are interposed in the
connection -between diapliragm 106 and baf-
fling member 180: This gives some loose play

VWthh relieves strain.. Movement of baflling

member 180 to the left causes an increase of
pressure in conduits 112 and'114 and reduces
the intensity -of boiler fire. - The regulating
adjust the flow
mechanism to a different value or fo practi-
cally place it out of operation’until steam
has been consumed to such an extent that the
heat reserve of the plant is refurned to its
normal working limits

If the pressure in the accumulator sliowtd
drop to & great extent, abutment 166 will be
and
8, and this results in an increase of fire ‘in-
tensity and anincrease of %eam fiow through
conduit 38. The lﬂul‘“‘ls(’ of ‘steam flow Te-
sults in a recharging of the accumulator-and
thisis continued until such time as-diaphragm

156 is. restored to such position that abut-

ment. 166 is not affected by housing 154.
By proper selection of parts, the regula-
tion can be so adjusted that the effect of ac-
cumulator intervention upon the flow con-
trol mechanism is slow and-gradual.. The
efficiency of the plant is thus maintained at &

-high value while regulation is effected to-give
“& perfect-heat balance.

“While the plant may be operated ~with
what mz%y be termed limit regulation by the
accumulator, 1T prefer to have a contlnuous
and simultaneous interaction of the factors
developed by changes of flow dnd changeb
of heat reserve. To ) this end springs 150 and
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152 are interposed in housing 154. There
is thus a joint cooperation of diaphragm 106
and diaphragm 156 as affecting baffling mem-
ber 130. The result of this regulation will
be a gradual slowly changing general curve
of steam generation in accordance with the
state of charge of the accumulator while
lesser fluctuations are equalized by the flow
control mechanism to give a slowly vary-
ing rate of fire intensity but substantially con-
stant for a given increment of time. With
this regulation, the accumulator determines
the value of range of regulation of the flow
control mechanism, while within this range
the flow control mechanism operates to main-
tain constant flow.

In Fig. 2, an alternative modification is
shown wherein the relay 100 is split up into
two relays which are indicated by reference
characters 170 and 172. Relay 170 is re-
sponsive to changes of flow occurring in con-
duit 38 as measured by the Venturi meter V.
Relay 172 is responsive to changes of pres-
sure occurring in the accumulator transmit-
ted through tube 164. Each relay contains
a bafling member, 130a and 1300 rerespective-
ly. These baffling members control outflow
of liquid from conduits 174, 176, 178 and 180
which are connected to conduits 112 and 114
similar to conduits designated by like ref-
erence characters in Fig. 1. Changes of pres-
sure in conduits 112 and 114 caused by co-
operative working of relays 170 and 172
cause operation of the motors 140 and 146

»5 which control movement of oil valve 30 and

damper 36 respectively, as in Fig. 1.

The operation of the parallel relay ar-
rangement of Fig. 2 wiil be evident from the
above description of operation of the corre-
sponding parts of Fig. 1.

Besides controlling the furnace fire in ac-
cordance with changes of flow and changes
of state of charge of the accumulator, in order
to obtain a yet higher efficiency, I control the
relative supply of oil and air in accordance
with CO. conditions in the furnace off-take
flue. This may be accomplished by means of
any of various known types of CO, meters.
The CG, meter is designated generally by
reference character 184 and it is affected by
gas withdrawn through tube 186”. This de-
vice is such that rotation of arm 186 takes
place in accordance with changes of CO.,.
Attached to arm 186 is o bafiling member 183
which serves to control outflow of fluid
through conduits 190 and 192 which are con-
nected to conduits 112 and 114 respectively.
Assume that the CO, value decreases. Arm
188 is then moved so that baffling member 188
decreases the outflow through conduit 192
and allows more o1l o other fluid to flow
from conduit 190. This results in a relative
increase of pressure in chamber 144 and de-
crease of pressure in chamber 138. The re-
sult is an increase in the proportion of oil

1,783,204

supply to the proportion of air. Conversely
a high value of CO, results in an increase of
air supply relative to the fuel supply. The
CQG. regulator thus operates to maintain a
constant value of CO, in the furnace gases.
Tig. 4 shows an arrangement wherein the
flow mmpulse and the accumulator pressure
impulse are caused to act upon a relay lever
185 which controls outflow from conduit 183
through opening 187, the lever being pro-
vided, for this purpose, with a projection 189.
Preferably there are two projections one on
each side of conduit 183. 'The lever and asso-
clated parts are enclosed in what may be
termed a relay 191. Liquid entering the re-
lay is discharged through conduit 193. Lig-
uid is supplied to the relay through conduit
194 which is restricted by means of valve
196. Conduit 183 is connected to chambers
138 and 144 of Fig. 1. Movement of dia-
phragm 156 is transmitted through a bracket
198 which rests between two springs 200 and
202 which act against abutments 204 and 206
on a rod 208 which is connected to diaphragm
106. A bellows 210 is used to obviate the
necessity for a stuffing box on the side of
diaphragm 106 which is connected to rod
208. Lever 185 is pivoted on a fixed knife-
like pivot 212 and is biased by a spring 214.

In the operation of the modification shown s

in Fig. 4, an increase of flow through conduit
38 results in movement of diaphragm 106
to the right and, assuming that lever 185 is
in regulating position, a decreased outflow
through opening 187. This increases the
pressure in chambers 138 and 144 and the
fire intensity is decreased.

Should the accumulator pressure rise dia-
phragm 156 is flexed to the right and the ef-
fective opening 187 is decreased as a result
of which the pressure in chambers 138 and
144 is increased and the intensity of the fire
1s decreased. The reverse operation will be
readily understood.

Fig. 5 shows an arrangement wherein
springs 200 and 202 are eliminated in which
case average variance of pressure in the accn-
mulator will not affect the regulation. The
operation of the modification shown in Fig.
5 is similar to that shown in Fig. 8. The left
hand end of a housing 220 takes the place of
abutment 206. The springs being omitted,
the end of member 198 has free play between
abutment 204 and member 220 for certain
variations of pressure in the accumulator
which therefore do not have any effect on the
regulation induced by flow through member
V. Should the accumulator pressure fall
appreciably, member 198 will contact abut-
ment 204 and modify the regulation as pre-
viously described. Conversely the reciprocal
function will take place if the accumulator
pressure rises to a high value. Should the
latter occur, a resilient arrangement com-
prising spring 222, the housing 220, and disk
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924 is provided to prevent undue strain or
breakage of parts. . If a certain stress, which
is determined by spring 222, is placed on dia-
phragm 106, member 224 compresses spring
922. For what might be termed normal ex-
cess pressures at which the accumulator af-
fects the regulation, the parts 208, 220, 222
and 224 act as a rigid member.

If desired the regulation responsive to
changes of state of charge of the accumulator
may be used individually and independently
of the other arrangements herein described.

“While T have described more or less in de-
tail some embodiments of my invention it will
be understood that the invention is not lim-
ited to what is herein described and illus-
trated. - L ,

Having thus described my invention, what
I claim is: v

1. In asteam plant,in combination, a steam
generating section including a steam genera-
tor, a steam storage and steam utilization sec-
tion including an accumulator, a passage for
steam from said generator to said steam stor-
age and steam -utilization section, means to
supply fuel to said generator and antomatic
means controlling the supply of fuel to main-
tain a constant rate of flow of steam from said
generator through said passage. '

2. In a steam plant, in combination, a
steam generating section including a steam
generator, means to supply fuel to said steam
generator, a steam storage and steam utiliza-
t1ion section including a steam motor, a steam
accumulator, a consumer, a conduit for. con-

. ducting steam from said motor to said accu-
“mulator and a conduit connecting said accu-

‘nulator with said consumer, a passage for
steam Trom said generator o said steam stor-

‘age and stéam utilization section and mecha-

nism responsive to the rate of flow through
said passage automatically controlling the
fuel supply means to maintain a constant rate
of flow of steam through said passage. -
8. In"a steam plant, in. combination, a

‘steam generator, a steam motor, a steam accu-

mulator, a high pressure ¢onduit connected
to said generator, a motor supply conduit ex-
tending between said high pressure conduit
and -sald motor, over-flow mechanism con-

trolling flow of steam through said motor .

supply conduit and operating to maintain
a constant stéam pressure in said high pres-
sure conduit, means-to supply fuel to- said
generator, flow responsive mechanism’ actu-

ated by changes in rate of flow through said - gt g to.
“tion section comprising ‘an accumulator, a
-passage for steam from said generator to said

high pressure conduit automatically regu-
lating the supply of:fuél to.the generator to
maintain a constant rate of flow of steam
from said ‘generator and through said high
pressure conduit,” means to conduct steam

from said high presstire conduit to said ac-
cumulator. and from said motor to said ac-

cumulator and means to discharge said ac-
cumulator, :

4. In a steam plant, in combination, a
steam generator, means to supply fuel to said
steam generator, a steam motor, a steam ac-
cumulator, a passage for steam from said
generator to said motor, mechanism respon-
sive to the rate of flow through said passage
controlling the fuel supply to the generator
to maintain a constant flow from said genera-
tor and through said passage, a conduit for
conducting steam from said motor to said ac-

cumulator and means to discharge said ac- -

cumulator.

5. In a steam plant, in' combination, a
source of steam, a steam storage and steam
utilization section comprising an accumu-
lator, a passage for steam between said source
and said steam storage and steam utilization
section and automatic means to control the
rate of flow of steam from said source toward

said steam storage and steam utilization sec-

tion and operating to maintain the rate of
flow constant. : ‘

6. In a steam plant, in combination, a
steam generating section including a steam
generator, a steam storage and steam utiliza-

tion section including an accumulator, a pas- =~

sage for steam between said generator and
said steam storage and steam utilization sec-
tion, means to supply fuel to said generator,
automatic fluid pressure operated means to
control the supply of fuel to the generator

comprising a source of fluid under pressure, a

relay to regulate the pressure of fluid in said
automatic fluid pressure operated means and
means responsive to changesin rate of fiow of

‘steam. through said passage for operating -

said relay to maintain the rate of flow con-

‘stant. .

7.In a steam_ plant, in ‘combination, a
steam generator, means to supply fuel to said
steam generator, a steam motor, a steam ac-

‘cumulator, a passage for steam from said

generator to said motor, over-flow ‘mecha-
nism to control the flow of steam through
said motor and operating to maintain a con-
stant steam pressure in said passage, mecha-
nism responsive to the rate of flow through

‘said. passage automatically controlling the
“supply of fuel to the generator to maintain

a constant rate of flow of steam through said
passage, a conduit for conducting steam from
said motor to said accumulator and means to

-discharge said accumulator.

8. In a steam plant, in combination, a
steam gernerating sectlon comprising-a steam
generator, a steam storage and steam utiliza-

steam’ storage and steam utilization section,

means to supply fuel to said generator and

‘automatic means to control the supply of
fuel to the generator in response to changes
in rate of flow of steam through said passage

~and in response to changes of state of charge
_of the accumulator. - - = :
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‘9. In a steam plant, in combination, a
steam generating section comprising a steam
generator, a steam storage and steam utiliza-
tion section comprising an accumulator, a
passage for steam between said generator and
said steam storage and steam utilization sec-
tion, means to supply fuel to said generator
and automatic means to control the supply
of fuel to the generator in response to changes
in rate of flow of steam through said passage
and in response to changes of pressure within
said accumulator.

10. In a steam plant, in combination, a
steam generating section comprising a steam
generator, a steam storage and steam utiliza-
tion section comprising an accumulator, a
passage for steam between said generator and
said steam storage and steam utilization sec-
tion, means to supply fuel to said generator,
automatic means to control the supply of
fuel and operated to maintain a constant rate
of flow of steam through said passage and
mechanism responsive to changes in the state
of charge of said accumulator to modify the
effect of said automatic means upon the sup-
ply of fuel. '

11. In a steam plant, in combination, a
steam generating section comprising a steam
generator, a steam storage and steam utiliza-
tion section comprising an accumulator, a
passage for steam between said generator
and said steam storage and steam utilization
section, means to supply fuel to said gen-
erator, automsatic means.to control the sup-
ply of fuel and operated to maintain a con-
stant rate of flow of steam through said pas-
sage and mechanism responsive to changes of
pressure in said accumulator to modify the
effect of said automatic means upon the sup-
ply of fuel.

12. In a steam plant, in combination, a
steam generator, means to supply fuel to said
steam generator, a steam motor, a steam ac-
cumulator, a consumer, a passage for steam

from said generator to said motor, mecha-

nism responsive to the rate of flow of steam
through said passage to automatically con-
trol the fuel supply means, mechanism re-
sponsive to pressure in said accumulator for
modifying the effect of the mechanism re-
sponsive to flow, a conduit for conducting
steam from said motor to said accumulator
and a conduit connecting said accumulator
with said consumer. '

13. In a steam plant, in combination, a
steam generator, means to supply fuel to said
steam generator, a steam motor, a steam ac-
enmulator, a passage for steam from said
generator to said motor, mechanism respon-
sive to the rate of flow through said passage
to control the supply of fuel to the generator
and operating to maintain a constant flow
through said passage, means responsive to
changes of pressure in said accumulator to
modify the effect of the mechanism respon-
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sive to flow, a conduit for conducting steain
from said motor to said accumulator and
means to discharge said accumulator.

14. In a steam plant, in combination, a
steam generating section comprising a steam
generator, an accumulator, a steam storage
and steam utilization section comprising a
passage for steam from said generator to said
steam storage and steam utilization section,
means to supply fuel to said generator, auto-
matic fluid pressure operated means to con-
trol the supply of fuel to the generator com-
prising a source of fluid under pressure, a
relay to regulate the pressure of fluid in said
automatic fluid pressure operated means,
mechanism in said relay responsive to
changes in rate of flow through said passage
to operate said relay and mechanism in said
relay responsive to changes of state of charge
of said accumulator to operate said relay.

15. In a steam plant, in combination, a
steam generating section comprising a steam
generator, a steam storage and steam utiliza-
tion section comprising an accumulator, a
passage for steam between said generator and
said steam storage and steam utilization sec-
tion, means to supply fuel to said generator,
automatic fluid pressure operated means to
control the supply of fuel to the generator
comprising a source of fluid under pressure,
a member to regulate the pressure of fluid in
said antomatic fluid pressure operated means,
mechanism responsive to changes in rate of
flow of steam through said passage and mech-
anism responsive to changes in the state of
charge of the accumulator, said mechanisms
being arranged to act jointly upon said mem-
ber.

16. In a steam plant, in combination, a
steam generator, an accumulator, a passage
for steam between said generator and said ac-
cumulator, means to discharge the accumu-
lator, means to supply fuel to said generator
and automatic mechanism responsive to
changes in the state of charge of said accumu-
lator to vary the supply of fuel to the gen-
erator and operating to prevent extreme
values of the state of charge of the accumu-
lator.

17. In a steam plant, in combination, a
steam generator, a steam motor, a steam accu-
mulator, a high pressure condait connected to
said generator, a motor supply conduit ex-
tending between said high pressure conduit
and said motor, over-flow mechanism control-
ling flow of steam through said motor supply
conduit and operating to maintain a constant
steam pressure in said high pressure conduit,
means to supply fuel to said generator, pres-
sure responsive mechanism actuated by
changes in the state of charge of said accu-
mulator to automatically vary the supply of
fuel to the generator, means to conduct steam
from said motor to said accumulator and
means to discharge said accumulator.
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18. In a steam plant, in combination, a
steam generating section comprising a steam
generator, a steam storage and steam utiliza-
tion section comprising an. accumulator; a
passage for steam from said generator to said
steam storage and steam utilization section,
means to supplv fuel to said generator, auto-
matic fluid pressure operated means to con-
trol the supply of fuel to the generator com-
prising a source of fluid under pressure, a re-
lay member to regulate the pressure of fluid
in said automatic fluid pressure operated
means, a a diaphragm responsive to changes in
rate of flow of steam through said passage,
a second diaphragm responsive to changes of
pressure in said accumulator, & connection be-
tween the first mentioned diaphragm and said
relay member and a yieldable connection be-
tween said second diaphragm and said relay
member.

19. In a steam plant, in combmatlon, a
steam generating section comprising a steam
generator, a steam storage and steam utiliza-
tion section comprising an accumulator, a
passage for steam from said generator to said
steam storage and steam utilization section,
means to supply fuel to said generator, auto-
matic liquid pressure operated means to con-
trol the supply of fuel to the generator com-
prising a source of liquid under pressure, said
liquid pressure operated meazns including a
relay and means to discharge a restricted flow
of liquid into said relay, a baffling member
to control the discharge of liqud, a dia-
phragm responsive to changes in rate of flow
of steam through said passage, a second dia-
phragm responsive to changes in pressure in
said accumulator and means whereby move-
ment of both diaphragms are caused to effect
said baffling member. :

20. In a steam plant, in combination, a
steam generator, means to supply fuel to said
steam generator, a steam-motor, a steam
aceumulator a passage for steam from said
generator to said motor, mechanism respon-
sive to the rate of flow of steam through said
passage automatically controlling the fuel
supply means to maintain a constant rate of
flow of steam through said passage, means
responsive to values of CO, for varying the
proportions of fuel ingredients supplied, a
conduit for conducting steam from said mo-
tor to said accumulator and means to dis-
charge said accumulator.

21. In a steam plant, in. combination, a
steam generating section comprising a steam
generator, a steam storage and steam utili-
zation section comprising an accumulator, a
passage for steam from said generator to said
steam storage and steam utilization section,
means to supply fuel ingredients to said gen-
erator and automatic means controlling the
supply of fuel to maintain a constant rate
of flow of steam through said passage while
varying the relative proportions of ingredi-

7

ents of fuel supplied to maintain a constant
value of CO,.

92. In a steam plant, in combination, a
steam generating section comprising a steam
generator, a steam storage and steam utiliza-
tion section comprising an accumulator, a
passage for steam between said generator and
said steam storage and steam utilization sec-
tion, means to supply fuel to said generator

and automatic means controlling the supply-

of fuel in response to flow of steam state of
charge of the accumulator and combustion
conditions to maintain a constant rate of flow
of steam through said passage.

In testimony Wh ereof T hereby affix my sig-

nature.
FRITZ WETTSTEIN.
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